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(54) IP telephony gateway 

(57) The present invention provides an IP telephony 
gateway. According to a first aspect of the invention, the 
gateway provides communications between a switched 
circuit network (SCN) and an IP network. The gateway 
can handle calls between clients on the switched circuit 
network and IP clients on the IP network. The gateway 
provides supplementary call services/features for calls 
to/from IP clients on the IP network, thus providing IP 
clients with similar features to those that are available 
to terminals on a PBX. The gateway is prelerably a PBX 
which supports the supplementary services/features. 



Advantageously, the gateway can also provide sup- 
plementary call sen/ices/features to calls between IP cli- 
ents on the IP network. This can be achieved by routing 
call control signaling for IP client - IP client calls via the 
gateway where the services can be controlled. 

A further aspect of the invention provides an I P net- 
work in which IP clients have access to a range of sup- 
plementary call features/services. At least one of the 
supplementary features/services is provided by a gate- 
way, such as a PBX, at an interface to the IP network. 
A call from an IP client is routed via the gateway to apply 
the supplementary feature/service. 
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,d ,i„o cirfa IP teleDhony gateway and a network using the same as well 
[00011 e= nt = 

mVntaryservies to IP telephony networks. 

TECHNICAL BACKGROUND . lih 

^ «thor rimers want to offer customers good voice quality 
10002] Data networks operators cable ^ 1 ^^^^^SS^ ,P ^ ^ 

Kepnony services over their ^^X^iS^!^ *- <* ,uncttona,ity * T T "* 
software runn^g on PCs or spec *ahzed on IP Telephony, they need a bridge to XUe legacy 

connected to a PBX As earner, build new voice " e ^ s Wadltiona , circurl switched networks and 

Scuit switched networksJP Gateway enables a circuit switched centra 

emerging voice services based on IP ^JJJSyed on IP data networks (i.e. IP-based replacement ofthe 

otficeUch to provide ''^^^^ switched centra, office switch to route mter-swrtch 

uat v^Ip^taTemorks. bypassing circu* ^ ^ -vb.ee and Fax over IP" (Xo.P) are 

SS] Various terms such as 'internet ™ e ^^ With respect to this invention, the 

3n the IP Telephony industry to ^^^^^ZSpM over managed IP networks engineered or 

™Jp«*^S^ re,er8t0 votoe & da ™ over 

wort* limited security, service ^^2^. ,„e tab* to guarantee a QoS across the networks 

between the networks. which requires tow latency in IP packet transm.ss,ons 

neSork database to identrty PCs wh«h are as the transport network. In order to capitalize 

voTqua.ity and high latency ^^l^l^ZTe Internet. IPTe.eohony Service Providershave launched 
on the difference in tariff structures b ^^^^ aa we „ as businesses to make and receive long d.stance 
£ Telephony services that can be used by the V^^££o!i M calling party uses a multi-stage diahng 

p,an to dial a local or toll free number to access me IP Teiep y ^ ^ m & , at 

as a calling card or authorization code. ^T^)f service in order for it to be transparent to the Fax 

fhe calling party's premises must be used with the 'P ™2bZien circuited switched network and the IP network 
I^STa. we... IP cfS svSched wortd. As the user interface and voice 

as a bridge between the packet switched IP^wo'k a n« a the ^ )p Jetophony ^ Q . g 

quality of PC-based IP Telephony solutions "J^^^".,*,^ network (and visa versa) will cont.nue o 
device in the IP network and term.nat.ng | to a device .n he c ^ ^ A pc ryn |p 

increase. The device in the circuit 

"euphony Client software Iscurrentty "sedas he. evKie n tfie tp an )p Te |epnooy s 

^phUlerminate which give he use^ by Networks> Canada . An IP 

An example of such as terrmnal ,s the M96 (17 USB phon * ^ 5Wjtcned network . 

Telephony Gateway is required as a J^jJJJ^d. „ IP , ine side IP telephony gateway and a network usmg 

srL - re.r a sTni e c^ - d the network *** 60 not suffer uom 016 p 

Ihe prior art. invention to provide an IP line side IP telephony gateway and a network 

of the lp e telephony gateway , p , ine sjde |P te , ep hony gateway and a network 

W^-^^ c^^SU and the networ, provide an economica. .tegrafon of 



VJCUTOCIO <EP 0968145A2_I_> 



EP 0 966 145 A2 

fwioritlvet a further object of the present invention to provide an IP line side IP telephony gateway and a network 
She same as well as to methods of operating the gateway and the network in particular to methods and apparatus 
for providing supplementary services to IP telephony networks. 

SUMMARY OF THE INVENTION 
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Supplementary services/features 

room Accordinq to a first aspect of the invention, a gateway provides communications between a switched circuit 
nrtrok and an IP network. The gateway can handle calls between clients on the switched circuit network and 

The gateway provides supplementary call services/features for calls to/from IP clients on 
Ihe T!^^ Priding IP clients with similar features to those that are available to terminals on a PBX. The 
oatewav is oreferably a PBX which supports the supplementary services/features. 

™ the iP^JS^iis can bfachieved by routing call control signaling for IP client - IP client calls via the gateway 
whom the services can be controlled. 

rooin A^rtS aspect of the invention provides an IP network in which IP clients have access toa range of sup- 
olementarv call features/services. At least one at the supplementary features/services is provided by a gateway, such 
asVPBX at an interface to the IP network. A call from an IP client is routed via the gateway to apply the supplementary 

[0014J /S r«Steh/PBX is connected to an IP network and provides at least one supplementary call feature/service to 
an IP client in the IP network. 

[001 51 The features/services can be one or more of the following: 

originating restrictions; 
terminating restrictions; 
call forwarding (CFB, CFNA, CFU, CFNR); 
calling line identification (CLIO); 
CLID restriction; 
calling name display; 
call transfer. 

While call sianaling for IP client - IP client calls is routed via the gateway, voice traffic is preferably routed directly 
oSwee le'plerm inals without passing va the gateway. When voice traffic for IP client - IP client calfe , . grouted v* 
S gateway the oneway can arrange to route the voice traffic directly between an .nput and an output of the gateway 
wfthout ZneedSr a double decode/encode of the voice traffic thereby avoiding voice quahty degradaton. Advante- 
gwusTsornrsupplementary services can be provided by another part of the IP network Advantagecusry. supple- 
™nt™ senses can be provided by a gatekeeper. This can be achieved by s,gnaling between the gateway and the 
^SS^S^mm theV chent and the gatekeeper. Advantageously, services can be provided by an 
apptSconnected to the IP network, with signaling between the gateway and appl.cat.on v* the IP network to 
apply the service. 

Gateway ports 

rooiei Accordinq to a further aspect of the invention a connection between a gateway and an IP client in an IP 
ntfwork ifprovided by an IP line from the gateway. The gateway has a pool of IP line ports which can be used for the 

-^necti^ 

an IP call and then released back to the pool of IP line ports to be used by another client. Thus an IP line port is assigned 
fo an IP line on a call-by-call basis. This reduces the number of ports that are required to serve a given number of IP 

SSS ^ PrefL P rSrSie an IP line port is assigned to a client, the IP line port assumes the attributes of the client's 
l^ data Thus subscriber services such as call forwarding, calling line ID and specialized dialing plans can be proc- 
essed for that client while that client's line data is associated with the IP line port. 

[0018] An IP client can be identified by a virtual directory number (VDN) and an available port by a physrcal term.nal 

mta' The core switch can store information about the state of IP clients thai it is serving, such as whether they are 
busy Thus, upon receiving an incoming call from the switched circuit network, which is directed to a busy IP client, the 
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switch can provide an appropriate treatment and reduce signaling within the system. 
Address resolution 

5 [0020] According to a further aspect of the invention, conversion between address formats for calls to IP clients is 
performed at a gateway to an IP network. The conversion is between the LAN alias or directory number (DN) of a 
terminal and an IP address. According to one embodiment, an address table is downloaded from a gatekeeper for use 
at the gateway. According to a second embodiment the gateway stores a list of most recently used anoVbr most recently 
called addresses. In both embodiments, if an address cannot be converted using the information stored at the gateway, 

10 a request is made to the gatekeeper. In a preferred embodiment a gatekeeper handles all address resolution and a 
DN table is uploaded from the gateway to the gatekeeper. In further embodiments, the list of registered DN's is con- 
tinuously updated. 

[0021] The term call is intended to cover calls which convey voice, fax or data. The present invention relates to a 
multimedia IP line side gateway, preferably having a plurality of ports, e.g. 24 ports ITG Platform hardware, for example 
is providing an H.323 Voice Services Gateway. The multimedia line side gateway according to the present invention may 
provide the following capabilities: 

IP terminal to PSTN calls. 
PSTN to IP terminal calls, 
20 direct medium IP to IP calls with signaling via the Line Side Gateway, 

direct medium IP to IP calls with signaling via the multimedia IP Line Side and a Trunk Side Gateway, 
no double encoding/decoding for basic calls and supplementary services. 

[0022] IP Line ports on the ITG card are a shared resource (concentration) within an multimedia switch partition. 
2S [0023] A plurality of IP Line ports per ITG card (e.g. 16 or 24) depending on the required encoding. 

voice, fax and modem call are supported. Supported modem protocols include V21, V22, V22bis, V.32, V.32bis 

and V.34. Fax group 3 is supported as well. 

echo cancellation, silence suppression, comfort noise injection 



30 



[0024] G.723. 1 , G.729. G.729A, G.711 (A and MU laws) standard codecs are supported. 
[0025] Address translations, routing, networking are supported. 
The following Line Side features are also implemented: 



35 access restrictions 

billing capabilities 



[0026] On board RADIUS Client for performance statistics. 

multi-partition operation on the core switch. ITG cards being exclusive resources for each partition, 
rnnon Runniomflntarv services: 



40 [0027] Supplementary services 

call diversion to Voice Mail as well as other destinations 
calif onward all calls 
call forward busy (Hunt) 
45 call forward no answer 

call forward not registered 

activation of call forward all calls as per H.450.3 Diversion standard 
H. 450.2 Call Transfer with and without consultation. 



CLIP/CLIR 
so Calling/Connected Name 

H.323 Call Waiting 

BRIEF DESCRIPTION OF THE DRAWINGS 

ss [0028] Fig. 1 shows an arrangement of an IP telephony gateway in accordance with the present invention. 

[0029] Figs 2AtoC, show, respectively, a conventional circuit switched telephone network, a network with IP te- 
lephony gateways in accordance with the present invention, and a network with trunk side gateways. 
[0030] Fig. 3 is a schematic diagram of an integrated IP telephony gateway in accordance with an embodiment of 
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the present invention. 

[0031] Figs. 4A and B are schematic call routings for a calls involving an IP telephony gateway in accordance with 
the present invention. 

[0032] Fig. 5 is a schematic representation of a network in accordance with an embodiment of the present invention 
5 with an IP telephony gateway in accordance with the present invention 

[0033] Fig. 6 shows the routing ot call components through an IP network in accordance with the present invention 
when the called and calling IP terminals are in different zones. 

[0034] Fig. 7 is a schematic representation of a gateway in accordance with an embodiment of the present invention 
showing the connections to the ITG cards. 
to [0035] Fig. 8 is a schematic representation of connections between a core switch and ITG cards in accordance with 
an embodiment of the present invention. 

[0036] Fig. 9. is a schematic representation of modules on an ITG card h accordance with an embodiment of the 
present invention. 

[0037] Fig. 10 is a schematic representation of one way of connecting a gateway in accordance with the present 
is invention and a gatekeeper. 

[0038] Fig. 11 shows the protocol layers of a gatekeeper interface in accordance with an embodiment of the present 

invention. 

[0039] Fig. 12 is a schematic representation of the connections between a gatekeeper interface in accordance with 
an embodiment of the present invention and ITG card modules. 
20 [0040] Figs. 13 to 21 show messaging between gatekeeper and gateway in accordance with embodiments of the 
present invention. 

[0041] Fig. 22 shows call paths for a call between an IP terminal and an SCN terminal for IP network in accordance 
with an embodiment of the present invention. 

[0042] Figs. 23 and 24 showtwo different call paths for a call between two IP terminals in an I P network in accordance 
25 with the present invention. 

[0043] Fig. 25 shows call paths for a call between two IP terminals in an IP network in accordance with the present 
invention when the IP terminals are in different zones. 

[00^] Figs. 26 and 27 show message paths for a call between an SCN set and an IP terminal in accordance with 
an embodiment of the present invention. 
30 [0045] Fig. 28 shows a key for the message flows of Figs. 29 to 34. 

[0046] Fig. 29 shows SCN to IP call establishment message flows including an incoming IP to MMCS GW call in 
accordance with an embodiment of the present invention. 

[0047] Fig. 30 shows a message flow for termination ofthe call shown in Fig. 29. 

[0048] Fig. 31 shows IP to SCN call establishment message flows in accordance with an embodiment of the present 
35 invention. 

[0049] Fig. 32 shows IP to IP call establishment message flows in accordance with an embodiment of the present 
invention. 

[0050] Fig. 33 shows a message flow for release of the call shown in Fig. 32. 

[0051] Fig. 34 shows IP to IP call establishment message flows in accordance with an embodiment of the present 
40 invention when the endpoint IP terminals have different gateways. 

[0052] Fig. 35 shows a scheme for a supplementary service in an IP network in accordance with an embodiment of 
the present invention. 

[0053] Fig. 36 is a key for the message flows of Figs. 37 to 41 . 

[0054] Fig. 37 shows a message flow for call transfer without consultation between two IP clients and an SCN set 
4$ in accordance with an embodiment of the present invention. 

[0055] Fig. 38 shows a message flow for call transfer without consultation between an IP client and two SCN sets 

in accordance with an embodiment of the present invention. 
[0056] -Fig -39 -shows-a.messageJlowJor_calLtransfer Mth consultation betwe en three IP clients in accordanc e 

with an embodiment of the present invention. 
so [0057] Fig. 40 shows a message flow for call transfer with consultation between three IP clients in accordance with 

an embodiment of the present invention. 

[0058] Fig. 41 shows a message flow for call transfer with consultation between two IP clients and an SCN set in 
accordance with an embodiment of the present invention 

[0059] Fig. 42 shows an H 450.3 message flow for CFAC in accordance with an embodiment of the present invention. 
55 [0060] Fig. 43 shows an H 450.3 message flow for CFAC remote activation in accordance with an embodiment of 
the present invention. 

[0061] Fig. 44 shows the internal message flows for a CFAC remote activation in accordance with an embodiment 
of the present invention. 



JNSDOCIO. <EP 0966145A2J_> 



EP 0 966 145 A2 



10 



1S 



20 



25 



3 o switch. However, .t t*"^^ ^ IS not ^naged by MMCS. 

"fH" mSSSSS^SS and ol "O e«*. 

of the MMC5 core swi™ 

reason the leader is ois** 1 -' 

52 JS£l£. )t is the 10/100 Base t LAN _ ,o, ,P «*» I— « 1TO - " ^ 



45 



SO 



55 



[00861 

the IP client. 

Abbreviation s 

{^^ Translation Module 
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(continued) 
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Abbreviations _ Hiah level language software used as components in the 

— Application Programming Interface. High level languag 

develo pment of an application. 

y RP I Ad dress Resolution Protocol 
"^T Busine ss Communication Set 
CDR Call Det ail Recording 
CFA C Call Forward All Calls 
CFB I Call For ward Busy 
CFNA Call ForwardNo Answer 
"f5^ Call Forward Not Registered 
"3pu Call Fo rward Unconditional 
CLS CLass of Service 

Cust omer Premises Equipment 
"r3^u I Centr al Processing Unit 

C S \ Core Switch 

nnAM Dynamic Random Access Memory 

I Direc tory Number 
"^Jd Direct Inward Dialing 

Digital Signaling Processor 
I End to End Signaling 
EDD I D ata Dump 

ELAN Embedded LAN 

cppnM Erasable Programmab le Read Only Memory 

EXUT l Extended Universal Trunk 

I Feature Specification 

~GK GateKeeper 

"gW I GateWay 

inD A internal CDr Allowed 

"[^ I informat ion Element 

"Jp I Internet Prot ocol 
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I IPLC 


T IP Line Card 


- IPLL - 


■LlP Local Loop 


J IPLS 


\ |p Line Side 


1 ISDN 


Integrated Services Digital Network 


NTG 


1 IP Telephony Gateway 


1 ITM 


Individual Traffic Measurement 


1 L/BL/F 


Leader/Backup Leader/Follower 


LAN 


1 Local Area Network 
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(continued) 



Abbreviations 



l^^TAdministration Tool. Windows 95 application used for configuring the Meridian 1 and MMCS 
switch. — — - — 



MIX 



Meridian Integrated XoiP 



MMCS I Multimedia Carrier Switch 



MWI 



Message Waiting Indication 
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NPM I Network Protocol Module 



NTP I North ern Telecom Publication. 

OA&M I Operati onsT Administration and Maintenance 



OS | Operating System 



PBX 



Private Branch exchange. A telephony switch that is privately owned. 



PSTN | Public Service Telephony Network 



PTN | Physical TN 



QOS I Quality Of Service 



PAnuifi Rpmote Authentication DiaNn User Service 



I Remote Function Call OR Request For Comment 



RM 



Resource Manager 



SCN I Switched Circuit Network 



SNMP 1 system Network Management Protocol 



SSD 



Scan and Signal Distributor 
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TBD 



To Be Determined 



I Transmission Control Protocol 



TN I Te rminal Number 
TSGM I Telephony SignallinG Module 



UDP 



User Datagram Protocol 



USB 



Universal Serial Bus 



UUIE 



User to User IE 



VPS 



Voice Processor System 



VTN 



Virtual TN 
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WAN 



Wide Area Network 



XolP I Voice or Fax over IP 
XDLC Exten o^dPig^ 11 - 1 " 908 " 3 - 
~XPEC r Exoande ~d Peripheral Equipment-Controller Pack 

DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 

mofiTl The oresent invention will be described with reference to certain embodiments and drawings but the present 
thereto but only by the claims. In particular the present invention will be descnbed with reference 
tn the H 323 suite ol standards but the present invention is not limited thereto. 

£rZ A f ^ achamrtlcaPy in Fig. 1 an IP Telephony gateway in accordance wrth the present invention provides 
L^oae o^tweeTa circuit swKched network and voice services based on an IP network and technology. A basKcaU 
oSw te,8ph ° ne ^ terminatin9 ° n an K323 * ased terminal in an ,P netW ° rk * d,reCt6d t0 
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appropriate IP Telephony Gateway. This gateway performs the following minimum functions: 

• translates between transmission formats 

• terminates the PSTN signaling protocol and bearer channel 
s . terminates the H.323 signaling protocols and bearer channel 

. provides bearer interworking facilities from the PSTN lormat (typically 64kbs PCM) to the appropriate IP bearer 
format implemented on the specific network (typically one of several compressed voice standards listed in the H. 
323 specifications). 

• translates between communication procedures 

to • manages the PSTN-side call processing and signaling 

• locates the correct H.323 gatekeeper for the called party 

• originates and manage an H.323 call to the appropriate gatekeeper 

A basic call originating from an H.323 terminal and terminating on a PSTN telephone would be handled in the same 

is way in the other direction. 

[00891 In some embodiments of the present invention the gatekeeper translates between addressing formats and 
domains In accordance with the present invention the gateway and gatekeeper functionality can be integrated together 
into a single unit if needed to simplify deployment in applications such as toll arbitrage. 

[0090] In support of the initial services envisioned for IP Telephony. IP gateways can appear both on the trunk side 
20 and on the line side of a circuit switch such as the MMCS. 

[0091] A Trunk-side Gateway (Fig. 2C) enables a circuit switched central office switch to route inter-switch traffic via 
IP data networks, bypassing circuit switched trunk facilities. 

[0092] A Line-side Gateway 2, 6 (see Fig. 2B) enables a circuit switched central office switch 4. 5 to provide line- 
side services to terminals 7, 8 deployed on IP data networks 1. 3 (i.e. IP-based replacement of the subscriber loop 
2S access) 

[0093] An gateway 6 may provide additional call processing services under the control of either an H.323 gatekeeper 
or a circuit switched office when the Gateway 6 is integrated with a f eatu re rich switch 5, as is the case with embodiments 
of the present invention involving as it does an MMCS Gateway. 

[0094] The gatekeeper can play an important central role by routing all call control messaging through it and by using 
so the gatekeeper to provide services such as pre-paid billing, call forwarding leaving the gateways as only protocol, 
translators The potential advantages of such a Gatekeeper-Centric Architecture are: 

Simplified service provisioning 
Simplified configuration management 
35 • Centralized billing 

Open APIs for 3rd party service development 
Single interface point to PSTN IN/AIN 
Single service implementation, accessible to all Gateways 
Lower Gateway intelligence -> cheaper Gateways? 
40 • Faster time to market for new services? 



Potential Disadvantages of a Gatekeeper-Centric Architecture are: 



45 
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Gatekeeper is single point of failure 

Scalability - network signaling, Gatekeeper processor 

Handling of feature interactions 

Handling of race conditions 

Time to market of initial service offerings 



The IP-networks and gateways in accordance with the present invention exploit the advantages of a Gatekeeper^entric 
architecture while addressing the issues of the centralized Gatekeeper approach. 

[0095] Applications can be segmented into backhaul applications which utilize IP Trunks and access applications 
which utilize I P Lines IP Telephony backhaul and access applications can be offered separately or combined by carriers 
into a service which utilizes both IP Trunk and IP Line capabilities. The present invention includes several IP trunk 
backhaul and IP Line access applications. 

[0096] Corporations typically have separate connections for voice communications for data communications. IP Te- 
lephony provides a means for corporations to aggregate all of those connections into a single pipe to achieve savings 
in connectivity fees. IP Line access applications offer line side services over IP Telephony transport. IP Telephony as 
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an alternative to twisted pair loop technology has value even in cases where it is only utilized in the local loop, with the 
circuit switched network is still being used tor backhaul of the traffic to the destination point in the case of IP Line 
originated calls, or from the origination point in IP Line terminated calls. 

[0097] A "virtual second line' utilizes IP Telephony to enable subscribers to be on-line (i.e. have a computer connec- 

5 tion to an ISP) while making or receiving voice calls via IP Telephony. A growing number of corporate workers are 
bringing work home from their office/place of business occasionally after work and on weekends. Many of these workers 
may need to access their corporate data network to send and receive e-mail, download and upload files, and to access 
their corporate Intranet or the Internet. If they donl have a second line, they will tie up the family phone while they are 
on-line to the office. If the worker works part of the work day at home on a casual basis during business hours, the 

io virtual second line will enable him/her to make calls to co-workers while on-line. Home based employees want all of 
the best residential services and all of the best business services, integrated but separable into small packages at a 
reasonable price. The business services can be accessed either via a dial up modem connection or an xDSL (or other 
high speed) connection. The IP Telephony voice line using the gateway and IP network in accordance with the present 
invention can provide services such as Conference, Transfer, Hold, Message Waiting, Voicemail Access, Class of 

is Service, and private dialing plans. 

[0098] "Road Warriors" are typically employees of corporations that need access to their corporate networks on a 
casual or roaming basis. Small Office Home Office (SOHO) subscribers may require their office to move with them 
(nomadic voice and data) as they move between business locations. In the case of the corporate Road Warrior, voice 
services delivered to the remote user will encompass the desktop capability that a featured set at the office would have 

20 such as Conference: Transfer, Hold. Message Waiting. Voicemail Access, Class of Service, and private dialing plans. 
[0099] Phones which are part of a MADN group all ring simultaneously when an incoming call is presented to the 
pilot directory number of the MADN group. Any phone in the MADN group can answer the call. Once the call is answered, 
all phones in the MADN group stop ringing. This capability can be used in various situations in which multiple phones 
should ring when a call is presented to a pilot directory number. For example, executives typically have the directory 

2$ number of their desk phono programmed into a MADN group with their secretary such that the secretary can screen 
incoming calls. MADN functionality has also been implemented on Service Node platforms to provide a network wide 
MADN as a "personal number service" in which multiple phones on separate switches can be rung simultaneously 
when a call is presented to a pilot directory number. However, one major disadvantage of a Service Node-based network 
wide MADN is that it is expensive to deploy since trunks are tied up toflrom the Service Node as well as across the 

30 network to the phone that answers the call. In accordance with the present invention IP Telephony can be used to 
achieve the functionality of both a localized MADN as well as a network wide MADN by using IP Telephony Clients 
combined in conjunction with the MADN capabilities of the MMCS Gateway. IP Telephony is a much morecost effective 
approach to network wide MADN since remote IP Telephony Clients can be part of a MADN group without tying up 
expensive trunk facilities. 

35 [0100] An MMCS Gateway 10 in accordance with an embodiment of the present invention is shown schematically 
in Fig. 3. It comprises a core switch 24 combined with gateway (ITG) cards 22. The main advantages of the integrated 
Gateway 10 versus stand-alone adjunct systems are: 

1 . Cost improvement 
40 2. Integrated OA&M 

3. Seamless integration of circuit switched and IP environments - call processing and OA&M 

The MMCS Gateway 10 can achieve the cost improvements and integrated OA&M benefits by integrating the IP Te- 
lephony Gateway (ITG) into the MMCS platform. In addition, the MMCS Gateway 10 achieves a more seamless inte- 
rs gration otthe circuit switched and IP networks by tightly coupling the MMCS core switch 24 with the IP Telephony 
Gateway 22. A call moves seamlessly between the circuit switched and IP environments during the course of the call 
to handle call setup, tear down, and mid-call features. 

[0101] _ Eigs.^4A and B demonstrate certain call s cenario s supp orted by embodiment s of t he present inventio n. The 

call scenarios are identified by the numbers 1 through 5. With the network of Fig. 4A 

1. Call Scenarios: (a) PSTN to IP Telephony Client 16, 18 through Home Gateway 10, (b) IP Telephony Client 16, 
18 to PSTN through Home Gateway 10. The IP Telephony Client 16, 18 will appear as an "IP Line" on incoming 
calls from the PSTN and calls outgoing to the PSTN through the Home Gateway 10. 

55 2,3. Call Scenario: All originating calls from an IP Telephony Client are sent to its Home Gateway 10 for processing. 

If the call is routed by the MMCS 24 back to the I P network 1 2 to either a Remote Gateway, or another IP Telephony 
Client, the MMCS 24 will instruct the Gateway cards 22 involved to bypass the G7xx vocoders ("vocoder bypass") 
such that the call does not encounter a double encode/decode of the voice and hence suffer voice quality degra- 
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to 



15 



20 



u r r,«m 1 6 1 8 mv have another Home Gateway, and hence, the call 

Is detsaed (Ca« F<«-rt *■* 'Si^^tESL.W 10. Note: T*etor«,dingdestini».sdep3ndenl 

S.CatlSee,^™^^ 

. .ho mmcs Gateway line side services in all call scenarios without 
Afthough architecture of Fig. 4A enables ^52S£^57* two Gateway ports for IP Telephony Client 
deeding vo^^ 

originated calls which terminate back packets transmitted directly between the gating 

Gateway 10'. A more ideal situation would b to .have ^ P meraHcontrol signaling passing through the M 
fpTeteohony C.ient and the ^ J ^^X'T^ to/«rom the PSTN and is shown in Fig. 4ft In this 
Gateway 10. This would free up the MMCS Gateway r po« ^ ^ me psTN flS ^ th ^ 

architecture, the MMCS ^™f^£%^a*m.« 10 server functional^ wou* basilar to that 

r=r^^^ ForF ' 9 4B: 



1. Call Scenario: Same as lor Fig. 4A. 



25 



30 



10 _ ._ hrtrw rnent 16 18 are sent to its Home Gateway 10 lor 
2 .3. Call Scenark,: At. originating cat, ^££^££^2 to eHher a Remote Gateway 
processing. If the ca.l is routed by the MMCS 0 back to t^ cljent 18 . 16 toestab.,shthe , V o,ce 



the MMCS 10 

4. Call Scenario: Same as for Fig. 4A. 



35 



40 



45 



SO 



4 Can ocenaiiw. - 

m .Ga..k.eper10cane< W ns.th.1<*>«l» 8 ta='»»« 

. ,„ „„. sid . .ceess tot IP devices on remote Galewys (in anolhet 

alpTnd E164 mapp«9 '™' P '^ Galevray to Be aU. to provide the proper IP adr**s lo external 

jSSr =K =5S=S= IP — is an — - 

OtheTfuncBonsn^yalsornclude: ^ ' TTT~™7 

• , t^aatekeepershouldimmediatelyforwardacallfor'calltreatment 

'V b ,, h „o.ta,o,,P.o,Pde»i M coa™^^^ 

3. ^;.7^'o«s^^^ v5e«s < VDNS > 61M " n9 " * a « s ~- ,9d8a, - W8 ** 

calling areas*. 
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. nuoon voicG fax and data calls on a call by call basis and handles each 
[0102] TheGateway 10 d f 'j™^ 

circuit switched network. 

S/tence Suppress/on: The IP Telephony codecs support silence suppression. 
Noise Suppression: The IP Telephony codecs support noise suppression. 

support. 

a ^ to Gateway routes. Enables carriers to flexibly 

Cli«.B «1U no. aWWS b. re9is».«l or ,^*a»te. 

th. incomina cH •""*' 8,1 W"*""' " eamS "'' 

to an appropriate treatment. 

via their IP Telephony Client interface. 

45 Line are denied. 

Wlypes ol originations rnadeJrom.the„Une: 
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x^ru, f rt r a eoroorate road warrior service are as follows: 
[0103] The requirements part-cularty for a corporate 

, fc a .omn ra t e road warrior has one directory number on his/her businesscard that callers 

• okio tn have all calls forwarded to the same voice matt box, regardless 
atf. M*. Ma» BO,'; ™<Z*~Z Tie phone or to an IP Telephcn, Cfient The road 
^^e^ "Si "r^^m o. a PBX. Can... Cen,,a, Oft* o, •» Gateway » 
provide the single voice mail box. 

■ «o™,^ a « able to reach the subscriber on an IP Telephony Client while 
^moratfi mad warrior service operates transparently to the subscriber. For exam- 
Client when he/she leaves the office. 

, , , mtaMni in accordance with present invention wiO be described 

[01041 An embodiment of the integrated ^^^^^^J nvenlton emulates an analog trunk 
In theloilowing in detail. An '^f«^ 1 provjded by Nortel ne tworKs, 

based gateway providing the ab rty J^^J^p^i^ As shown schematically in Fig. 5. the integrated 
Canada while transmitting ^^^^^Zm^tm^ a first network, which may be a Switched Circuit 
MMCS Line Side gateway 10 provides ce T^^^^ a9 ^diai^W. 18 connected on a IP Network 
Network (14) such as a PSTN or «" e *°^^^^^ and quality of service (QoS). The en- 

which is preferably a "^^^^S^^ the gateway 10 over ISDN lines. The cfients 16. 18 are 
terprise network 15 and the SCN 14 may f m ™"^ jOT js not limited thereto. Clients 16. 18 may be personal 
preferably H323 compatible c *^ JJSl^SS ° -e IP telephony. The line side gateway 10 hand.es 
computers, workstations or telephone •^^^'^^ calls . The gateway lOalso communicates with another 
SCNcalistorfromlPclients 16. 8as ^client registration and monitoring. The gatekeeper 20 may be 
entity, the gatekeeper 20. mainly for contrc^ ^ SS J™ £ |TGcardde vice22on the gateway lOisan interface 
H323 compliant but the present mvenbon is no ™Z££2*S» , p based packet network 12. Gateway 10 may be 
processing voice and fax conunj , from the core ^^ScMon-y integrated therein. CaUs coming from one IP 
linked to trunk side B^ 0 , * , ^J^ 1| J line side and trunk side gateway operation, 
zone and going to another IP zone typical* |TG (WHX) Gateway 10 assumes the customer has 
[010S1 The ITG (MIX) line side emulates an XDLC , cwa J connectivity between networked 

LaoWtaiiedacorp^ 

systems, e.g. Meridian systems ^ teyer and addressing in a WAN. No restriction is anticipated 

Ethernet interlaces and » u P^2J?i F^Co^ect procedure is used during call establishment, tone « 

on the physical medium on the WAN. If an H_323 Faaoo P g a |n ^ ^ tones 

provided to thecalling IP Client 16, 18 by the SCN 1«*^JJ » „ |p c|ient 16 , 18 itse « , n fact, atthe time when 
(or any means to represent tones on an IP ^ JJ^J 1 * J MCS gate way 10 and the IP client 16. 18 and then, 
[ones needtooeneard. 10 " ^ ' TG cards 22 are preferably 

rrn^ 

lorwards set status to gateway 10 ... „ tn of an , P cMe nt call from one zone to another IP client belonging 

, mM , -19- s ■^rs^s^'g^.g »™»«° ■<■■ ^ - >■«*- 

litn the p.e«"t ,7ll!r' S S2l„S u. Jft «i sataLper 20 to ob«..*ortzatioo of 

eal. may oe rcuted <o rh. ^ ^^T.. routed to the satekeepe. «*» provi« aultaizatica 

(2) The line ada GW cart 22 ol the 9a»«ray P integrated «ith gateway 10. 
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architecture. The ITG emulates anXDLCcart ^comm un one port 38 (10/100 BaseT) is used for the IP 

well as for a communications link between , ITG cards >^^£\^ n jg onfl set 0 , |eader) optional lea der 
10108] For each c»^^^^^^ on,, Asthe ITG cards 22-1. 22-2. 22-3 are 
and follower cards 22-1 . 22 2. 22 3' ™'" 1 6 18 are represented in the Core Switch 24 by a 

VPS cards whfch ernuaeaD^Un ,P a TN (VTN) which is defined on a phantom loop. For 

BCS f«t OPSET). Each IP c en IPSE * .denied by a ^ ^ ^ ^ ^ ^ 

each iP ™r^££Z£^w* used ""signaling (through Ethernet and SSD)and.or speech- 
th.scard. Tn.sTN. ca ^f^^^^Q ^ 2 2-i. 22-2. 22-3. The IP Client capacities and the call process.ng 
^ S r tts On C e asp of the present mention is that the c.ient profile is defined by the VTN and is 
ZZ£?£SZZ ca,, usi the PTN at ca„ set. p. = PTN _ permrts de«cn of more IP 

10109] As an ^^^^by severa. VTNs) which have the same ON. Preferably, each VTN has a 
can be composed by ^ erW ™ ,s ^ °* nNI ar _ | PSET For each call to a DN only one VTN is concerned. In 
single DN and a., the VTNs ^£ £. 24 chooses one VTN which is idle and 

case of a call to IP, VTN. in case of a call from I P. when the ca,.*g DN has 

presents the cal. JSJ 2ch is idle and all the call processing is done with this VTN. As 

,an7 P ra ^ 

composed by several "PSETfc reaisteron the Gatekeeper 20 before initiating or receiving acall. A new 

[0110] Preferably, an IP Client 16. . 1 ^J^?J"f^ Switch 24 for each IPSET. This state is updatedinthe Core 
Registration/Unregist^ 18 regfetered 0f unregistered . 

^en h the 4 ^,p S slT 

When me called IPSET is nc* g ^ explained later. 

or used. For, example, .the ca* may be °' ve ™ d ^ |TG 22 are done through a suitable signaling 

[0111] Communicates between he Co « an he |TQ ^22 emulates an XDLC card, SS0 signaling 
protocolandhardw^e.^ 

is also used for IP Clients 16 18. However, IP ^enxs h ^ ^ sthe Leader 

by the SSD signing. j£ ^naSg is n°t adapted to this kind of messaging. So. a connection 

,TG card to provide i * i phys^al ™ h ^ SSD s,gna. m g £ ^ messagjng 

through Ethernet (UDP) ^"f^ 0 ^ J"™* , ™ for the communications between the Core Switch 24 and 
101121 JV^Jflt* U^l^X^oxlTZx through the SSD route 41 are sent through another route 
,TG cards 22-4. ^^^3™ ^ the intert ace between the SL1 task 42 and the UDP/iP API 45, 46 from 
^^TZ^^onC^ new task is spawned by the module 44 on the core switch 24. This task ,s 

responsible for ^J^^^^^Z sTTtask 42 communicates directty with th* modu.e 44 

the SL I task 42 via an RFC call. 
The task-can start-up -inJwo-ways: „ . _ 

Cold Start if the database has VoIP line side configured 
Service Change when a crattperson configures VoIP line side 

i«t« Hietinrt areas each fittinq one of the functionalities required from the ITG card 22. 

ThelTG gateway software arcnr^ eciur sw itch24andthe IP based packet network, and thehost component 
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tHom«t or serial The client applications available to the crattsperson 

crattspers^.The^ 

*Z1^M**&** events on the ITG card 22. fromthe core switch 24 by using the ELAN connection 

foTT^Signa.ingModu.e ^^^T^^SS^i messages to/from thenetwork protcco 
30 J connects with a 10-baseTethemetdrrver lt also connects with the resource management (51 
modute53 so as to interact with the core switch 24 to obtain a physical TN asstgned to a call 

Jdiclte a oeSded condition, such as loss ol packets ^and o^maasu ^ ^ load «, 

25 maiaaeMo pre-determined hosts (the 0*»^*J°" *" 22 depends on whetherthetotal gateway 

£«, A Resource Mj^^fSSS ^The system monger audits ITG card, channel flatus. Below ,s 
a^lTolTeBe'ource Manager task <«^«* n ^ ^ 5Q ^ presenl ^ 

AooTs transition interface. This ^JY^^ modute 59 "•J™" ^ l"*" 

Outgoing ca„ s tor ^^^iSSl: this f unct^aiity contains a set ol operate such a, 

point network address, now 

L-BL Switchover operation 

L-BL Database synchronization • .. (Leade r only) 

The same channel anocaton algorism may be ap P ^^c^ 

n^t Sng aTnk but deaiing with . ^^^^^ '™ responsibilities generated by the 
Kl^Len to handle a call. This unloads Leaders and mckur be configurable depending on the 

system capacity. For systems «** % ° 1 

fi y gurab.y to handle c* *Pj£ ^^piSdhi cuwrt Ration o, channels. Table 1 

The resource manager muuuio 
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,PFo»o»er.P«t corresponds .o a «nnelof ^ thai no caH is going «<>» 

Statu. cori-pcnd. to th. use ol a W*""JJ ^ „„ M «hanr«K but the cal ■ not yet oomo 

^.ca.1 t~ ^CSStSKi."^-- -I— — ao^-aWsma, has 

ot the request is also sioreu. n 

£ 3 i» handle by the N ^ J^^.£.IrS«~ » oorr,rr«*«.s «* th. r.owo*»»«*ol moduta 

lZo\ DN-to-IP address «-r^"JiSiSSS2i S using the RAS signaling. Optionally, an Address Trans- 
Praferably DN-to-.P translation ' s handled by the gatek £ ^ ^ ^ indeX e6 it by the cta*» DN It 
la ion module 59 may be P™ id ^ » f^o ^ and with the network protocd Imodule , to 

ejects with the management module 52 to accept newc g required . to add a leader 

perform DN translations. It is presen .n thejeade f before „ to the gatekeepennted face 58 

DN number in front of the internal DN ^JSS calls, receiving and sending SSD. ELAN and K323 

mSl The Network Protocol module 53 ^ toeB. and is present on all ITG cards 22^ 

messages according to call status. Th.s modu ^ ^wj^ e | th J nterface bet ween the XolP Line Stde gateway 
mtS L ^wn to Fig. 10. the ^^^S^^^a^^ RAS Signaling (registration. adm^ss.on 
10 and the gatekeeper 20. Tta , H38 3 « |tanda* sp£*es4 typ ( (capabjWjes excnange , logp— I channel 

status). Calisgnaling (CONNECT. RELEASE. FACIUTY^..O^ Gatekeeper lnterfa ce 58 is response or RAS 

X management. ...) and Logfcal ^^'^^^^Jwhen the Gatekeeper routed oall signahng model ,s used 

SUng'u is also ^^^^S^S,^ Gatekeeper Interface 58 may be: 
(tor security and management reasons,. 

Gatewav (un)registration to the gatekeeper . 
SSS^ vbM-I" (timeout, out of sequence RAS. ...) 

RAS interlace with other XolP modules resource status update, leader card registration andDRQ forward) 

Tnterface with.PLLGatekeeper(DNreg,str^^ ^ „ used . ln tnis case signing 

No local addre s-s-tmnslation ^ m ^^ e ^ c0 the size of th e^PU on thefeadercard 

messages are directly sentto the Gatekeeper (i to followe r cards 22-5. 22-6. Each follower card 

Td 22 9 4 need not be ^Z^^?,SEZ« the Gatekeeper 20. the leader card 22-4 may 
22 .S. 22-6 22 q 5. 22, for incomes, 

be responsible for anocauna ay 

K,c,n 11 Beina the interface with the gatekeeper 20. the 
piaq The gatekeeper interface logical ^ *H Upperlyers are proving the interface to each 
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•H«=h a «»OScallsinordertobeplatformindependent.RAS Layer. This is a protocol 
System Layer. This layer provrfes ba ^^°™ r 2 q as for an IPLL Gatekeeper, this stack is provided 
sick handling H225 RAS ^ B ^^X^Xer c^ procedures which are used tor hcoming RAS 
irr^nTe'^ - for upper *yers in Wen.or i, 

ESS* Database fcader ^l^SS^^ ^ 
the Gatekeeper 20. The Gateway 10 »n* to ^^^° set up ^ the Gatekeeper 20 during ITS boot 

oS^^ 

It also implements DN upload m ^ an *"V ft abj|ity t0 reques t address resolution trom the Gate- 

Address Gatekeeper resolution: th-JjJ^P^^ 

keeper 20. This is used when local *~»™££ZZ^ alW a y s sen! to the Gatekeeper 20. 

should normally not be used communications between ITO Besource Manager 

^u^dX^ 

Tnttts requests, as well as /"»«B08- messages handling and nonflAS messages 

K^ndeco,., ^' s ^"f^ te ^^:VTrG^^ «e^ 58 .or . a.*** channel 
are done th.ou^ 

A<W..»M"^^ ule59 ^^ a ^S^^n^ Request »«, be ma* to «» »l*~Pe' » 

SoeL Module 60: thb module k responeiMe to, MX- — -«»• • eludes afcrm, specie to tn. 
Gal.ke.pe. Menace !» (HAS ; rejecl, ""J"*"* discov ^ , ,^ s , ra ,|on process. 

sages based on tokens —h,,,- interacts with the Gatekeeper Interface 58 for resource creation/ 

^cTS^ 

[01251 Messagesshownin Pig, JST 
sion). The Gateway 10 IJJ*^^ The H323 standard messages (RAS) messages 

Registration Admission 8 J2^S1S£S description, including fields, can be found k. me H225 recom- 
m endati W . ARQ^RQ messages even^ 

[0 126] Gatekeeper discovery »^P , «^^imS» is configured by the administrator for a gatekeeper and 
with. By defauit it is done manua y. ^J^SSSi aTd in that case, the discovery process is auto- 
mate GCF - GatekeeperConfirm. GRJ - GatekeeperReject). ., it faits 

rGSsTaS ^ U.RRQ-Registrat.nRecuest. RCF - 

01271 All ITG cards 22 ^7^^^ discovery is completed by the 

Registration^.'^ 

I^SZSXSSZXZ a— can be sent in an RCF message o,*eprima„ Gate- 
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^ if Hifwont from the one datafilled. is the one to be used so that the primary Gatekeeper 
oTbac^ A.tema,e Gatekeeper addresses datafinedareon^used when 

Gateway fails to connect L(jader ^ Qackup Lead8r ^ provjde 

^oJTS^^^-^ fieW The GatekeeP8r iS 3Ware ° f ^ ^ " *° *"* 
as it is speeded when J» satlkeeper 20 can start the unregistrat»n process (Gateway unregistration 

[0129] Both ^^i;^ a ^:^l^ and Fig. 16 for gatekeeper-gateway messages. URQ - 
messages see F.gs J 5 for gateway^e^ P 9^ UnregistrationReject). This is done by the gateway 10 

Unreg.strat.onReo.uest . URJ ^JJ*"^- ■ ^registration reject from Gatekeeper 20 an alarm is 

when a card 22 is ^^^^ZS S^L send an URQ if the Backup Leader card shal. be used. The 
G^keepeSn " a^RQ Xo a^G cards 22 1 the alternate Gatekeeper must be used, In «h.s case the ITO 
cards 22 must send an J^^^tTfcm-Bh ARQ message (Gateway to Gatekeeper admission 
2 g8 rrA3S ™- AdmissionConfirrn. ARJ - Adm^Reject see Fig. 17). I. access is not 

Ef ^ZL^^Z^^^ (Gatekeeper to Gateway admission messages see Fig. 

18 ) to proletary in Mention the gateway 10 may request QoS changes from the 

See^T^ceTri Fo^amje, 'the gatekeeper 20 or the gateway 10 may request a change in LAN 

bandwrth allocation &e Fig_ Gatekeeper 20 that a call is being dropped (as the Gatekeeper needs 

[0133] The Gateway 1 0 P r f' era °^'°^!:„„ a „« messaoes see Figs 20 and 21 . DRQ - Disengage Request. DCF 
toknowacoutthe r^easeo « 'S^'J^^^^ also force a oal, to be dropped. All DRQ 

=™ 

lowing reasons: 

~ . u on must know the list of DN recognized by the Gateway (10 Gatekeeper requirement). 
r„™,£ £SS - .= t£*Q =aS,h. G«.»ay « «* — «• — - * »»■ 

Gateway 10 when call is ended to perform billing. 



Here is a list of proprietary messages: 
40 DN upload 



DN upload oorformed RAS discovery and registration with the 20. the core switch 24 through the 

Once the gateway 10 has ^^S^S^ cl valid DN. This is done on a separate reliable TCP/IP con- 
'^fon^e TCP "he Leader card 22-4 in the RCF message. Once uptoad has been 
Spiel th^ is closed, but me port remains availab.e on Gatekeeper 20. Further updates are done 
45 incrementally using the same pott. 

Database ^^SL is available (optional Address resolution module 59). a copy ol the DN address 
Where local addre s ' e *^°" ^ ^ on requesl Uom m , ea der card 22-4 after the gateway 
Hab.e,s-down.^ 

so L^eTCpTc^ FUrthSr - "^tes may be performed 

through RRQ and URQ messages. 

SnvSTSU trough standard H323 ARQ and URQ messages. 

" TTT TSSSl XeSrcSne'tocaton. the Gatekeeper 20 sends an ARQ to it for .coming calls. 

S TlelS 22 ^t^b'kan ACF with the IP address and per, of the fo.lower card 22-5. 22* to be used. For 
M easS, Letder and Backup Leader cards register to the Gatekeeper 20 in a spec.a. way. For example, the 



18 



<SDOClCr. <EP_0966145A2J_> 



EP 0 966 145 A2 



Leader and Backup Leader provide each other's address in an RRQ message, the address of the leader card h 
sent to the Gatekeeper 20 during DN upload. 

End of call rform bj||ing -phis - B usua ily seen using 'release complete" 

rs^TnVomT ^Ses^get L used and a DRQ is sen, For this reason a„ DRQ messages sent 

„ is necessary to match a DN to the corresponding IP address for outgoing calls. The present invention includes: 
Full internal address resolution 

Partial internal address resolution 

T0136! Theoateway lO^aMttonMm^^^^^"*"^"""*™ is not 

matched internally a request is made to the gatekeeper 20. 

Full gatekeeper address resolution 

25 cation channels for call establishment: 

H 225 HAS Signaling between End Point/Gateway and Gatekeeper 

Q , the oresent invention, the Gatekeeper and MMCS Gateway call scaling routed 
[0 1381 in carta* •"JJ^ ^^^^ Gate kee P er 20 and MMCS Gateway 10. However, the 
model .s preferably ^^\^Z^y!mp\B. call control and the media path may be or may be not routed 
5E2 r^y 10 cSp cL ca..s P The present invention Eludes the following possibles: 

„ • ,• »rom and to the client goes to the gateway 10 via the gatekeeper 20 (Fig. 22). RAS signaling goes 
5 ^JomThe C cLt 9 Ca.l controfgoes between the Cient and the gatekeeper. 

call signaling and call control go through the gatekeeper 20 to the gateway 10- see Fig. 23. 
call signaling and call contro. go between the client and the gateway 10. RAS signaling goes to the gatekeeper 20 
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oeo o. an IP client 16 - SCN 14 call, all H.323 channels can go through the MMCS Gateway 10 
As one example ,n case ^^Von.rfare handled between the IP client 1 6 and the gateway io through the 
(see Fig. 22). The media path ana . V™ !* ..^ h ^-g-jpggijgpt -| 6 and the gateway 10 andthe gatekeeper 
,Pnetv ro rkl2.TheRASau,h = 

20. For a call between IP clients 16 18 (Figs » "o and the gatekeeper 20. whereas call control and 

-sigr^g-ishandledb^^ 
the media path is between the cl.ents ; 16 18. Irv th.s ^Vf 0 " ^ (R 25) me media m and ^ 

the called IP client IB is not served by the 'T^^^^^ G QK or \ h e GW 20 andtherefore without 
contro. still pass directly through the ^^J^^^^ out between the Cient 16. 18 and the local 
double encoding/decodmg. "^^SSita and address resolute for the called party the 

gatekeeper 20. 20' or gateway ^'^^^J^SL that the call can be setnip through the IP network 
.Pac*res S o»theca^ 

12 independently o ^siia ted with a Trunk side functionality 25. 25- for routing the messages through the IP 
th^el;; 10 10- may be provided w*h trunk side IP gateway cards 25. * for handling 
trunked connections between MMCS' 10. 10'. 
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,„ ffi9 ,*w l n 9 ^O al ,s^ i n 9 «.-w--SCN Se ,.^M«CS G a..«»,. meGa .. te oper^ 
one or more IP Clients is described. 
Basic Call Overview: IP<->SCN 

* ~ n *H hotwaen an SCN calling set and an IP Client 16 and between 
[0140] An overview of the Call ^^ t ma ^^^^^ p ^ invention is shown in Figs. 26 and 
L, IP Client 16 and an SCN receiving^ ^ h». message f.owsof Figs. 29-31. 
27. More detailed flows are shown .n Figs. 29-31 "The notet.or , « g ^ js tQ ^ a pjN from ^ 

[0141] With reterence to Fig. 26 with a call from an £CN. e.g. e £b ^ g pjN ^ a 

poo, available. This request is done by *e «^^J^S^J^ and authorized) is dynamca.V linked 

V^.r a sCu£?edr^ 

Sp^ 

[01421 A more detailed flow is shown .n Fig. a ^ " ^SJJ,, a Call Proce eding and an ISDN ALERT message. 
\ The call is first received by the core switch CS (24) wh.ch etums ^ ^ DNa (ISDN 

The SETUP message from the SCN 14 card 22. The request tor a PTN is done 

connection is assumed). The next step .s to retneve a Phys^ T ^ ^ d ^ Ql ^ |TQ 

by the core switch CS to the ITG leader card via Ethernet *n ten processing information (e.g. called 

Slower card, While requesting a Pmthe ^jJ^SSSTli Once a PTN is assorted to a Virtual 
party number, calling party name) for which no SSD J^JJ^ c * ^ the ITG card. The ITQ handles then the 

£ (fig. 7. XDLC emulation. H.323 protocol '^"J. 2 ^ by ARQ/ACF messages to and from the 

l014 3) The next step is to gam i8 sent to client B from its follower using the IP 

gatekeeper. Once admission .e granted an H ^ 5 J.p client B re , U m* an H225 ALERTING message, 

address of client B. In response to the H226 SET uk mes a The fo||ower communicates 

JS. call is accepted an H22S I CONNECT ^^^^^ CONNECT message to the SCN set A and 
w « h ,he core switch CS via SSD •V*"*?-^ ^ een the SCN set A and the follower and the necessary code 

compressed di9te,speech on the mediapa,h in the 

network 12. « ♦ „««™t « am; sianaling between the core switch CS and the ITG card 22. 

««»»-.«-»«>. ...» «... b«, «.). 

35 

Abnormal operation 

(0145) v^ca«.P~ C ^^ 

calling party is disconnected 
Incoming IP to SCN Call 

■• . « tho ip network 1 2 is first seen on the gateway as an ARQ message 
45 [0146] An incoming call from an IP clien * "S^,,*, sharing criter*). reseives it and Worms the 
Fig. 31). The leader card selects a PTN Irom the i pool (™>w 9 associated follower card thanks to the 

gatekeeper to instruct client A to forward ^^^S^ recedes the H225 SETUP, it retrieves the 

hlnd.^ call terminate with the SCN using ISDN signaling. 
Basle Call Overview: IP<->IP call 
IP to IP call managed by the same MMCS Gateway 
[0147) Whenb*hca,ngandca,^ 
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30 



w ,k .n-ntc fPTNa and PTNb) from the available pool and 
* * ,he leader. The leader selects a PTN for ^J™*^% 25 seVup message.™ the Cent 
calhng party * » h ° °*° wer informs the gatekeeper wUh an AC t forward the ^ A ^ 

stores them. The A follow follower (Fa) is returned to Ihe client « mu messaae a retrieves PTNa 

At otheA.o«owe,The'Padd^ 

and generates an ncom 9 ^ retneves the stored PTNO q e procedure 

ThiTd^Snmunication is usedto: 

thft H 225 o ALERT message from called to «f ^J^jj. To re duce traffic on the ELAN, when 

fhe incoming IP->CS call part. ^ ^ ^ 

and Disengage Request i,ur» , 
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bv a different MMCS Gateway 
.ptoiPcanmanagedbya different MMCS Gateways (see Fig. 34)theca.. is seen 

.iikid and called IP Clients are managed by djerent mm q{ ^ |p ^ betwe en 

l ° 1 i 9 \pT>\ n ctSKacltc-bacK wi* 

Client to MMCS Gateway . 

„««.» °P««»° rett(ad ^ between MMCS Ox. 
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„ « Core Switch and ITG cards) start-up 
MMCS System (i.e. Core wmicn a 



The lollowriio uilonnation needs to be updated: 
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Gatekeeper .P address notification to MMCS gateway 

DN table 
5 Purpose of the DN table 
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20 



25 



Purpose OI ine un «■ 

r,K. « .dqptt* declared in the core switch). This information is required 
[0151] The DN table ^fe ,ofraM0N ;!^J « renter themselves using E.164 numbers, the gateway 
by the gatekeeper to allow IP client Gatekeeper This way. when an IP client registers to the gate- 
converts DNs into E. 1 64 before send^g them o ^ a ^ ek ^ r ^ gateway . The DN table is built and sent to 

ke T the «w*g™ Address 

EE 1- during « DN table download. 



Message flow 

.^h Th fi v are Dropagated to the Leader Card and the Gatekeeper. 

liable unti. unregistra^ ^ ^ ^ ^ Card an increme nta. update of a DN entry in one 

10153] ™ Da.e.e DN. 



S the following case. New DN or Delete DN 
Remarks 



* ™ Humn is seon by Ihs leadat card as a DN' delete and newt 
C Son canL added « re ^n r e nnessage. 

SSSSSTS.' ™eV«. — i—™ • 

. rie trt th« Leader Card all DN entries in one of the following case: 
OT [0154] Full DN upload: The Core Switch sends to the Leader Ca 

Core Switch System load 

Request from Leader card (alter a ^»^ r P^ ) (w|he|e n b to be defined depending on the number of VTNs 
Eacn DNTab.eDown.oad message ' c ^"^ 

Ihalcanb..^*^-^^^^^ me mory before forwarding it to the GK w«h its own 

TCP/IP- The Leader Card "f^*^ ol resource management), 

address (so that Gatekeeper knows which card is respons 

c «m throuah UDP and contains the TCP port to be used tor the DN 
Remark. ■DNTableUoloadRequesf message is sent through UDr* 

40 table download. 

Impact on Core Switch 

orfnrmsd on an IPSET concerning the DN, a message is sent to the leader 

10,551 t t * b,e - The ,0,,owin9 ru,8S to the messa9es : 

^ ^lllnoche^ 

another "VTN and Ihus. aUeady.been ser^^^ 

,or REQ=CHG. only the W J^J^^S « exists for one or more VTN(s). 
tor REQ=OUT, no messages are sent if the removeo 
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. tor REQ=OU I , no ■ ■ 

, ■ _j , ho natekeerjer there is no check performed by the 



removing redundant DNs. 
Impacl 
[0156] 



Impact on leader 

The leader is responsive for removing the redundant DNs sent by the core switch. 
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Impact on gatekeeper . 4 

.. „i MO faONBe9islr«ionSlaIU8ir»!sa9».»' 8Co,,5w " c " 

termination, the ca» is g ,vo 
of failure is the priority. 

"T^JlT^o'S* "eason <**• «•«" », M eo.e MM. H.225 r«*« ""ding • 
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SSs -XSh- '„,_.„,.,.. iP-to-PSTN ca». the BeteaseCo^Reaeon k -»« » - 
(0,651 « the ? » JSJT n section B.2.2.8 <X the H.225 ^* <MmK ^ snBa e on the IP 

SES, «S1 «> -"«. K a oon 8 e»te,> ««»«oh „ ««- » *£EZ£* «Y 

-^rp^'^*""--^^ 1 ' — 



so Supplementary Services 
Call Tranoler 
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Band C can be SCN sets or IP clients. 
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Call Transfer is implemented on a mixed SCN/IP network as detailed in Fig. 35. 
Call Transfer methods 

s roi701 On an IP Network, the H.450.2 Standard defines call transfer with the rerouting methods (with or without 
consultation) On an SCN Network. MMCS Core Switch only implements call transfer by joining the primary and sec- 
ondary calls (call A-B and A-C). Call transfer is handled either by the MMCS Core Switch or by the Transferred-to IP 
clients depending on the Users set type (i.e.. SCN sets or IP clients) as detailed below 

10 Gatekeeper Interaction 

[0171] The Gatekeeper routed model is preferably used for an H.323 basic call. As the Gatekeeper supports only 
H.323 basic call, call transfer operations are transparent for the Gatekeeper. 

is Notations 

[0172] The notations of Fig. 36 are used in the message flows of Figs. 37 to 44 
Call transfer operations 

[0173] whon th « transferrin oartv is a SCN set , call transfer by joining the two calls is handled by the MMCS Core 
Switch whether User B and C are SCN sets or IP clients. 
Notes: 

2S No call transfer indication (ctComplete or ctUpdate invoke) is provided to the IP Transferred or Transferred-to 

Clients 

As the Transferring SCN set is not a set managed by the MMCS Core Switch (MMCS supports only IP sets), the 
MMCS Core Switch is not available to prevent a double compression/decompression if the Transferred and the 
Transferred-to Parties are IP Clients. 

Wh»n the transfe-'T " flrW is an IP Client 8 P ecific ™ thods are " < » uiwd in thiS 0886 and iS ex P lained betow - 
Transferring and Transferred Parties are IP Clients, Transferred-to Party to an SCN Set 

roi741 As shown in Fig. 37 call transfer by rerouting is handled by the Transferred IP Client. 
When IP Client A transfers the primary call, a ctlnitiate invoke is sent to Follower card (F A ). If this primary call is an IP 
Z IP call the APDU is conveyed by the Follower card F A via ELAN to the Core Switch (Note that Follower card F A was 
Wormed during call establishment ifB is an IP Client or a SCN set). The Core Swtah checks if Client .can transfer 
Ihe pTirran, can m this case, the received information is sent via ELAN to the Follower card (F B1 ) wh.cn handles the 
40 IP call to B The Follower card F B1 rebuilds the ctlnitiate invoke and sends it to B. 

At reception of this message, the transferred Client B initiates a new call which is handles by Core Swrtch like 
L basic call The Core Switch uses another VTN available for this IP Client B for this secondary call. 
Note: if transfer is not allowed from A. Core Switch sends a reject to Follower card F A which builds a ctlnitiate return 
error and sends it to Transferring Party A. 

Transferring Party is an IP Client, Transferred and Transferred-to Parties are SCN Sets 

r0176l II the Transferring Party A is an IP Client (see Fig. 38). and Transferred B and Transferred-to C Parlies are 
SCN Sets the call by join method is used to transfer B toC. Call transfer is handled by MMCS Core SwitchrAs Follower 
card F» knows that B is an SCN set. at reception of a ctlnitiate invoke. Follower card F A sends SSDs messages to 
initiate call transfer on MMCS Core Switch. At reception of an ALERT message from the Transferred-to party C. Core 
Switch sends via ELAN a RequestForXf erComplete message in order that Follower card F A sends the SSDs messages 
to complete the transfer. 
Notes: 

the TRN key is hard-coded for the IPSET in the Core Switch and in the ITG cards. 
The Transferred-to party C can an IP Client or a SCN Set. 
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j f erred and Transferred-to Parties are IP Clients 
Transler with consultation Translerred-to PartyC, A transfers 



rerouting Number. 
Call Forward 
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^ ,or Call Forward All Calls feature activation. No H.A50. 3 
Call Foiward All Calla/Gall Forward Unconditional 



i ^fti Activation 



35 450.3 checkRestriction 
gateway 



b eaa«al.d,onm»M«SCor.S»r.cr,. 
,0,84, MIPC^-Aae*^..™"'^ 

— Ssgg-gi ^^ — t~~~v* 

Fig. « — - — - - — — ' - " ' 
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conveyed in the UUIE like other basic call IP parameters. Note that the CFW key is hard-coded for the IPSET in the 
Core Switch and in the ITG cards. 

Call Forward feature operation 

r0186l Call Forward All Calls (CFW) allows all incoming calls to a terminal to be automatically forwarded to a pre- 
selected destination, within or outside of the switch. Call Forward All Calls is supported on IP Clients. 

Call Forward No Answer 

f0187l Call Forward No Answer (CFNA) automatically forwards an unanswered call to another DN after a customer 
specified number of rings. The class of service Call Forward No answer Allowed (FNA) activates the feature on a TN 
basis. Customer options can be defined for DID. non-DID and local calls to deny CFNA for all stations, to CFNA to an 
assiqned hunt DN or a flexible CFNA DN defined per TN. t ■ • 

is K)188l CallsterminatingtoalP Client not answered within a given time frame can be subjected to CFNA redirection. 
In addition, a IP Client which initiates a call to a set or terminal can be subject to CFNA redirection. Furthermore, a IP 
Client DN can be defined as a CFNA DN. 
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Call Forward Not Registered 

T01891 Call Forward Not Registered is handled by the Nortel proprietary Hunting feature: When an IP Client is not 
registered in the Core Switch, the call is immediately forwarded to HUNT DN if configured, otherwise intercept treatment 
is provided. 



2S Hunting 



r0190l Hunting allows calls which encounter busy DNs to be automatically routed to another DN. Hunting continues 
along a hunt chain until an idle DN is found, the end of the hunt chain is reached, or the maximum number of hunt 
steps is exhausted. Short Hunt hunts along the DN keys defined on a station. 
The following three types of hunt chains are supported for calls terminating to IP Clients 



Circular hunting 
Linear hunting 
Secretarial hunting 



Short hunting is not applicable to IP Client, which supports only a single directory number. 
[0191] For calls originated from IP Clients, all four types of hunting can be applied. 

IP Clients - Virtual TNs Configuration 

r01 921 In order to create I P clients through use of VTNs : phantom kx>p(s) must firstly be created and VTNs are taken 
from that phantom loop. Up to 1024 VTNs can be configured on a single phantom loop. Once the phantom loop has 
been created IP clients (VTNs) can be configured on it through MAT MAT is a PC based tool which craftspersons use 
to perform terminal administration through a graphical user interface. The program then converts the input nto a script 
and -drives" the terminal administration overlays by loading the correct overlay and automatically entering the desired 
response for each prompt. 

RADIUS client o peration „ 

so r0193] Implementation of a RADIUS (Remote Authentication Dial In User Service) client on all ITG cards allows 
per-call information to be sent to an external machine for billing purposes. Only the accounting part of the protocol is 
implemented. 

• ITG card sends a Start record when a call starts. 

55 • ITG card sends an End record when the call is released. 

• The End record contains QoS and amount of data sent. 

. Both records contain the Called and Calling Party numbers, and the call ID. for call identification and ulterior cor- 
relation with CDR records generated by the core switch. 
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and on the ITG card. 
Configuration 

,o [01941 The MAT interface provides a Ulforthe configuration of. 
. Enable/disable of RADIUS record generation. 

Messacjlns 

20 ^ * ^ootuuork listener one at the start of the call and one at the end. 

[01951 The RADIUS client sends ,M records to ^"^J^^^^no!^. DCHP«L-d.r if they 
Sessages are sent by the Fo ow£ cg« ^^^^Cessage exchange. The client sands a message 
aren't handling the voice data). The ^^^^2^^^ is received, the client retransmrts the record, 
to the listener and waits for an on the card until an acKnowledgment is received 

" Schti^ 

for each of the 24 ports. 

Start Record 

e) Call ID, 

40 h) Codec used. 

Snapshot of remote Gateway* QoS at time of call connect. 

End Record 



-aycatling party-number. 

b) Originating IP address and port, 
so C ) Called party number. 

d) Destination IP address and port. 

e) Call ID. . . mfi o«,,r e ment is TBD. but the higher the precision, the more likely the 

trST" Suranoo (time l.om ca« answer » oaU 

h) Codec used, 

i) Number of bytes received, 
j) Number of bytes sent, 
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k) Number of packets received, 
t) Number of packets sent, 
m) Snapshot of latency seen at the end of the call, 
n) Packet loss, 

o) Snapshot of the QoS at time of call release. 
Access Restrictions 

r0198l Access restrictions are used to limit individual users' access to the exchange network, private network, serv- 
ices and features. These restrictions can control calls made or answered from certain telephones. The MMCS Core 
Switch performs access checks based on: 

. the Class of Service (COS) of the individual station 
. the Trunk Group Access Restriction (TGAR) code of the station 
. the area and exchange codes dialed by stations with Toll-Dented COS 

If any restrictions are detected when a call is placed, the call is denied and intercept treatment is applied as defined 

FoMPafe^ checks can be configured, and the intercept treatment is given if a IP can is denied. 

20 No development effort is required to support Access Restrictions on IP Clients 

Calling Line Identification (CLID) 

[0199] Calling Line Identification is provided to called IP Clients. 
Calling Line Identification Presentation/Restriction (CLIP/CLIR) 

f02001 The Calling Line Identification Presentation/Restriction of an IP Client is configured on set basis with Class 
Of Service (CLS) DDGA/DDGD As the H.225.0 standard does not support the presentation indicator in the Calling 
Partv Number Information Element, the presentation of the calling party number (of either an IP Client or a traditional 
Set) can not be conveyed to the called Party if it is an IP Client. As the Calling Party Number is optional, this IE is not 
included in the H.225.0 SETUP message if the CLID is restricted. 

Connected Number / Presentation / Restriction (COLP/COLR) 

fQ201l As H 225 0 standard does not support the Connected Party Number Information Element in the H.225.0 CON- 
NECT Message, the connected number is not provided to/f rom an IP Client. Note that with the future H.323+ evolution, 

SeS to IP client. Core Switch builds and sends the connected IE in the ISDN CONNECT 

40 if necessary. 

Calling/Connected Name 

ra>02l The H 225 0 standard does not define any particular IE to convey the Calling/Connected Name. 
The Callinq/Connected Name is provided by the MMCS Gateway to an IP Client in the H.225.0 Display Information 
Etement if the Calling (respectively the Connected) party is an IP Client, the Calling (respectively the Connected) 
Name is built according to the IP Client name configured in the MMCS Core Switch whatever the name sent by this 
Calling (res pectivel y t his Conn ected) terminal. 
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so Calling/Connected Name Presentation/Restriction (S) 

r02031 Calling/Connected Name Presentation indicator can also be conveyed in the H.225.0 Display Information 
Element. Class of Service NAMA/NAMD is used to allow or restrict the IP Client name presentation. 

ss Remote Call Forward 

[0204] Remote Call Forward is a Nortel feature which facilitates the programming of Call Forward All Calls from a 
remote station through the use of Flexible Feature Code (FFC). 
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Call Forward Busy - 
S—»«2 » ca. Fc~a* ». — <™*>- 
Internal Call Forward 

^ Mtorth /flh# forward only internal calls to the Internal CFW DN. 

ts H.323 Call Waiting 

, ha t another call is being requested while already on the call. By con- 
PM - «- tJ-S'lSS* on & ale ,P a*™-,, me MHGMM* - 

fiaurinq several VTNs OOV5? ' 
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present several calls on the same IP Client. 
MADN 

[02 08, IPSET use Mu'l' Appearance DN (MADN) feature with the following limitations: 

. MCN key is not supported ^ ^ ^ a „ the6e , pSETs repre8e „t the same IP C.ient 

Message Waiting indication 

■ . .k=» o irvai nr remote Message Center or Meridian 

30 [02 09, MessageWaiting — 

Mai. holds a message lor rt. ^^^SSS^I *»* not ofler ,h ° * ^T^TX 

when the set goes onhook. £ ^fSe to notrfy the IP client that a message is wartrnglor t The MW. 
nor, ca.. related -J^^^^i, by the Meridian Mail- 

35 information is only known Dy ^ 

3 Way Calling , . 
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End To End Signaling 



50 



cnu i — „ - 

^. « cenri tones throuqh an established connection. 
10211] End To End Scaling (EES) ^^^^S^Sm^S^ EES, if it is supported ty me IP clients 
for IP client to IP client calls, as the mediapa ^^S^udlng °"* * EE8< " " 18 

SSSSS r^pS^^ —"ncems A way »e tone —on can * a»ectec. by 

ScUtoss."- - - - w - • " "„:J owm an.Tdlscribed with reference'to pfeterredembodimemsrit-will-be-un-- 
?0212, Whiie the invent^ or modifications in form and detail may be made w.thout 
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Claims 

1. A gateway for use between between an IP network and another network, the gateway being adapted to handle 
calls between IP terminal devices connected to the IP network as well as calls between an IP terminal device and 

s a terminal device connected to the other network, the gateway being further adapted to provide at least one sup- 

plementary service for calls to or from an IP terminal device. 

2. The gateway according to claim 1 , wherein the supplementary service is chosen from at least one of: 

originating restrictions; 

TO 

- a terminating restriction; 
call forwarding; 

- calling line identification; 

- CLID restriction; 

is - calling name display; 

call transfer 



3. The gateway according to any previous claim, wherein the gateway is adaptedto provide the supplementary service 
on a call between two IP terminal devices and/or to provide the supplementary service on a call between an IP 

20 terminal device and a terminal device connected to the other network. 

4. The gateway according to any previous claim, wherein the gateway comprises a shared pool of ports oh the line 
side which are usable for a connection to an IP terminal device. 

2S 5. The gateway according to any previous claim, wherein the gateway is adapted to dynamically associate an IP 
terminal device client's subscriber data with a call. 

6. The gateway according to any previous claim, wherein the gateway is adapted to perform address resolution for 
calls to IP terminal devices. 



30 



40 



45 



7. The gateway according to any previous claim, wherein the gateway is integrated with a switch. 



8. An IP network for connection to another network, the IP network being adapted for handling calls between IP 
terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal device 

55 connected to the other network, the network being further adapted to provide at least one supplementary service 

for calls to or from an IP terminal device. 

9. The IP network according to claim 8, wherein the supplementary service is chosen from at least one of: 

originating restrictions; 



a terminating restriction; 
call forwarding; 
calling line identification; 
CLID restriction; 
calling name display; 
call transfer 



10. The IP network according to clainrTB or 9. whereirTthe netvra?ITis~aclapted to prov1de~the supplementary service" 
on a call between two IP terminal devices and/or is adapted to provide the supplementary service on a call between 

so an IP terminal device and a terminal device connected to the other network. 

11. The IP network according to any of claims 8 to 10. wherein the network is adapted to dynamically associate an IP 
terminal device client's subscriber data with a call. 

ss 12. The IP network according to any of claims 8 to 11, wherein a voice call between two IP terminal devices without 
double encoding/decoding of the voice data. 

13. The IP network according to any of claims 8 to 12, further comprising a gateway, the gateway being adapted to 
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10 



is 



provide the supplementary service. 

14 The IP network according to any of claims 8 to 13. wherein the gateway comprises a shared pool ol ports on the 
line side which are usable for a connection to an IP terminal device. 

15 The IP network according to any of claims 8 to 14, wherein the network is adapted to route call control signals for 
a call between two IP terminal devices through the gateway or the IP network is adapted to route call control signals 
for a call between two IP terminal devices through the IP network and call signaling though the gateway. 

16 A method of operating a gateway between an IP network and another network, the gateway being adapted to 
handle calls between IP terminal devices connected to the IP network as well as calls between an IP terminal 
device and a terminal device connected to the other network, the method induding the step of providing at least 
one supplementary service for calls to or from an IP terminal device. 

17. The method according to claim 16, wherein the supplementary service is chosen from at least oneof: 
originating restrictions; 



- a terminating restriction; 
call forwarding; 

20 - calling line identification; 

CLID restriction; 

- calling name display; 
call transfer. 



2S 



18 The method according to claim 16 or 17. wherein the supplementary service is provided on a call between two IP 
terminal devices and/or is provided on a call between an IP terminal device and a terminal device connected to 
the other network. 

19. The method according to any of the claims 16 to 18. further comprising the step of dynamically associating an IP 
30 terminal device client's subscriber data with a call. 

oo A method of operating an IP network connected to another network, the IP network handling calls between IP 
terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal device 
connected to the other network, the method comprising the step of providing at least one supplementary service 
as for calls to or from an IP terminal device. 



21 



The method according to claim 20, wherein the supplementary service is chosen from at least one of: 
originating restrictions; 



40 - a terminating restriction; 
call forwarding: 

- calling line identification; 
CUD restriction; 

- calling name display; 
45 - call transfer 

^ tha method accordi ng to cl aim 20 or 21 . further comprising the step of dynamically associating an IP te rminal 

device clients subscriber data with a call. 

so 23 The method according to any of claims 20 to 22. further comprising the step of routing a voice call between two 
* IP terminal devices without double encoding/decoding of the voice data. 

OA A oatewav between an IP network and another network, the gateway handling calls between IP terminal devices 
connected to the IP network as well as calls between an IP terminal device and a terminal device connected to 
55 the other network, the gateway comprising a shared pool of ports on the line side which are usable for a connection 

to an IP terminal device. 

2S. The gateway according to claim 24. wherein the gateway is adpated to dynamically associate an IP terminal device 
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client's subscriber data with a call. 

26. A method of operating IP network having a gateway between the IP network and another network, the gateway 
handling calls between IP terminal devices connected to the IP network as well as calls between an IP terminal 

s device and a terminal device connected to the other network, the method including the steps of: 

routing call signaling for a call between two IP terminals though the gateway and routing voice traffic between two 
I P terminals without pasing via the gateway. 

27. An IP network having a gateway between an IP network and another network, the gateway handlingcads between 
10 IP terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal 

device connected to the other network, the method including the steps of: 

routing call signaling for a call between two IP terminals though the gateway and routing voice traffic between two 
IP terminals without pasing via the gateway. 
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